Europdlsches Patentsmt 

® Q)JJ ? European Patent Office © Publication number: 0 038 598 

Office europ&en des brevets A1 



© EUROPEAN PATENT APPLICATION 



© Application number: 81200418.2 © IntCI, 3 : B 05 B 7/16 

B 05 B 12/00 

(2) Date of filing: 13.04.81 



© Priority: 19.04.80 GR 81716 


© Applicant; Choustoulakis, Nikitas 




181 Itnittou Street 


© Date of publication of application: 


Athens 602(GRj 


© Inventor; Choustoulakis, Nikitas 


28.10.81 Bulletin 81/43 


© Designated Contracting States: 


181 Imfttou Street 


Athens 502(GR) 


BE CH OH FR GB IT LI NL 


© Representative: Schmid, Rudolf et al. 






c/o I8LER & SCHMID Patentanweltsbureau 




Walchestrasse 23 




CH-8008ZOrich{CHI 



© Apparatus for dispensing a material into the atmosphere. 



© A pressurized can (3) containing material to be dispensed 
by evaporation is inserted into a case (1) and secured therein 
by latches (16). An actuator assembly comprises an annular 
solenoid (21 ,22) surrounding a plunger (28). The plunger (28) : 
has an axial bore for receiving a shaft tube (29) which is : 
pressed by plunger (28) on a can valve when the solenoid 
(21,22) Is energized. The shaft tube (29) Is provided with 8 
nozzle tube (31) extending toward the opening (37) of an 
annular electrical heating device (34) comprising a perforated 
disk (39). Material from the can (3) is released by energizing 
the solenoid (21,22) automatically at selectable time Intervals 
for preset durations. The material falls on the heated perfo- 

^ rated disk (39) and evporates through the holes (40} in the disk 
(39) Into the atmosphere. Higher amounts of insecticide, 

03 deodorant and disinfectant agents can be automatically 

0) evaporated into a space of higher volume with less material 

|f) by this apparatus. 
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APPARATUS FOR DISPENSING A MATERIAL INTO THE ATMOSPHERE - 
BACKGROUND OF THE INVENTION 



This invention is concerned with an apparatus for 
dispensing a material into the atmosphere. More particularly, 
the invention relates to such an apparatus which electrically 
dispenses by evaporation an insecticide, a deodorant, a smoke 
consumer or a similar material into the surrounding atmosphere 
at selectable time intervals ♦ 

Known electric devices for the evaporation of insec- 
ticides or deodorants comprise an electrically heated element 
on which the material to be evaporated is placed in solid form. 
The material may have the form of a piece of cellulose im- 
pregnated with the insecticide or the deodorant. Due to the 
heating effect, the insecticide or deodorant evaporates from 
the cellulose within a definite period of time. If further in- 
secticide or deodorant is to be evaporated into the surround- 
ing atmosphere, a fresh quantity of impregnated cellulose has 
to be placed on the heating element. 

The known devices show the disadvantage that they 
dispens the insecticide or deodorant only within a restricted 
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space around the device. If a larger volume of atmosphere has 
to be treated with the insecticide or deodorant, several 
similar devices have to be used. Moreover, as the evaporated 
insecticides or deodorants contain components which form de- 
posits on the heating element, such deposits must be regularly 
removed from the heating element. Therefore, the known de- 
vices do not allow a continuous and controlled operation with- 
out constant attention. 

SUMMARY OF THE INVENTION 



It is a principal object of the invention to dis- 
close an apparatus of the kind referred to above which at 
selectable time intervals automatically disperses by evapor- 
ation a controlled amount of the material to be dispensed 
into the whole surrounding space. 

It is a further object of the invention to disclose 
an electric and electronic actuation and control system for a 
dispenser of a material contained in a reservoir. 

It is a still further object of the invention to 
disclose a package comprising a container for a material to 
be dispensed, which removes the necessity of repeated clean- 
ing of a heating element in a dispensing apparatus to be pro- 
vided with the container. 
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These and further objects aTe achieved by the pre- 
sent invention, specific embodiments of which, by way of 
example, are explained in the following description and re- 
presented in the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 shows a perspective view of the exterior 
of an embodiment of the apparatus according to the present 
invention. 

Figure 2 shows a longitudinal cross section of the 
embodiment of Figure 1. 

Figure 3 shows a top view of a mechanism holding in 
place a can containing material under pressure to be dispensed 
by the apparatus of Figure 1. 

Figure 4 shows a view of a selling package compris- 
ing the can containing material under pressure to be dispensed 
by the apparatus of Figure 5. 

Figure 5 shows a schematic diagram of a control cir- 
cuit of the apparatus of Figure 1 in a form adapted to be used 
with a mains frequency of 50 Hz. 

Figure 6 shows an equivalent diagram of a time inter- 
val and pulse length determining portion of the control cir- 
cuit of Figure 5, 
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Figure 7 shows a portion of the control circuit of 
Figure 5 in a form adapted to be used with a mains frequency 
of 60 Hz. 

Figure 8 shows an equivalent diagram of a time in- 
terval and pulse length determining portion of the partial 
control circuit of Figure 7. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 



The dispensing apparatus represented in Figure 1 
has a main body including a substantially cylindrical case 1 
and a substantially rectangular box 2 which is attached to 
case 1 or forms part thereof, both case 1 and box 2 being 
made from a plastic material. Case 1 contains a pressurized 
can 3 which is filled with a material to be dispensed by the 
apparatus. Can 3 is hold in case 1 by a fastener assembly 
described below with reference to Figures 2 and 3, and may 
be removed from case 1 through the open bottom side of the 
• case when all material in the can has been dispensed. A fresh 
replacement can 3 may then be inserted through .the bottom 
of case 1. Openings 4 in the cylindrical wall of case 1 at 
its bottom facilitate the removal of can 3 from case 1, and 
form an inlet for air when the apparatus is placed on a flat 
surface . 
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In addition to the can fastener assembly mentioned above, 
further assemblies are bolted to case 1, i.e. a valve actuator 
assembly and a heating assembly, which all will be described 
below with reference to Figure 2. These assemblies are covered 
by a top cap 6 which engages the upper edge of case 1,. and 
which is provided with and holds a stainless steel wire screen 
6. Top cap 6 also has ventilation slits 7 on its cylindrical 
side face. 

Rectangular box 2 contains an electronic control cir- 
cuit for actuating the apparatus, i.e., for dispensing a con- 
trolled amount of the material in can 3 to the surrounding 
atmosphere within controlled time intervals. Rectangular box 
2 has an elongated hole 8 at its back cover for wall mounting 
of the apparatus, and a time interval selector switch 9. A 
side face of rectangular box 2 is provided with a pilot lamp 
10 indicating the operative state of the apparatus. The pre- 
sent apparatus is connected to an a.c. mains supply by means 
of a power supply cord 11. Typically, the apparatus may be 
adapted for use on a 220 volts, 50 Hz or on a. 110 volts, 60 Hi 
mains supply. 

Referring now to Figure 2, case 1 with the bottom 
openings 4 is represented in a sectional view. Top cap 5 pro- 
vided with wire screen 6 is put in a circular recess 12 at 
the top edge of case 1. Pressurized can 3 is inserted into the 
cylindrical holiow space of case 1 with its convergent top 
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passing through a circular opening in the top face 13 of 
case 1. An annular can guide 14 which engages a correspond- 
ing annular groove 15 of can 3, and which is made of a ther- 
mal insulation material, serves the purposes of both ensur- 
ing a co-axial position of can 3 inserted in case 1, and 
providing a thermal protection of can 3 with respect to 
upper lying elements described below. Two latches 16 are pivot 
ally hold on top face 13 of case 1 by respective screws 17 
which also attach the upperlying elements to case 1 over 
intermediate bushings 18. A top view of latches 16 is re- 
presented in Figure. 3. From Figures 2 and 3, it can be seen 
that can 3 is firmly held in place by the latches 16 when 
they are in their inwardly turned position shown on the left 
side of Figure 2 and in Figure 3, the free ends of the 
latches engaging an annular groove below a rounded project- 
ing edge 19 of can 3. When the latches 16 are rotated into 
their outer positions' as shown on the right side of Figure 2 
and as indicated by arrows in Figure 3, can 3 is freed to be 
removed (or inserted) without obstacle. 

A valve actuator assembly 20 comprises an annular 
solenoid including a solenoid core 21 compared of two iden- 
tical half-portions, an annular solenoid coil 22 placed with- 
in the half-portions of the solenoid core 21, and a guide 
sleeve 23 at the inner diameter of solenoid core 21 and 
solenoid coil 22. The solenoid is hold together by means of 
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screws 24 , and attached to the top face of case 1 by means of 
screws 17 which pivotally hold the latches 16. Screws 24 also 
hold an upper heat insulating plate 25 which covers the upper 
face of the solenoid, and which may be made of a synthetic 
resin plastic or a ceramic material- Heat insulating plate 25 
has a' central hole 26. coaxially aligned with the central open- 
ing of guide sleeve 23. Moreover, bent sleeve type springs 27 
are clamped on plate 25 to hold top cap 5 in place. 

A plunger 28 made of a magnetic material is placed 
into the circular opening of guide sleeve 23. Plunger 28 has 
an axial bore receiving an axial shaft tube 29, and a recess 
receiving a disk 30 fixed to tube 29. The lower end of shaft 
tube 29 extends into an opening of can 3 beneath which can 3, 
as known, is fitted with a valve (not shown) . The upper end 
of shaft tube 29 is provided with a nozzle tube 31 which ex- 
tends through the central bore in heat insulating plate 25, 
and is guided therein by a bushing 32 made of a plastic ma- 
terial such as "Tef Ion 11 . , Both plunger 28 and shaft tube 29 
are movable in an axial direction. The lower end of shaft 
tube 29 rests on the valve (not shown) in can 3. Disk 30, on 
which plunger 28 then rests, is so attached to shaft tube 29 
in a longitudinal position that the mean horizontal plane of 
plunger 28 is located higher than the mean horizontal plane 
of solenoid core 21. Therefore, upon actuation of the sole- 
noid, i.e. electric excitation of its coil 2'2, the plunger 28 
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will be drawn downwardly, thus pushing the shaft tube 29 down- 
wardly which then opens the valve of can 3. 

A metal plate 33 placed on the upper corrugated face 
of heat insulating plate 25 serves as a support for a metallic 
annular heating device 34, spacers 35 between metal plate 33 
and heating device 34 effectuating a further heat insulation. 
Heating device 34 comprises at least one inner heater element 
35 of the type having electric resistance which is convenient- 
ly insulated by a surrounding insulation material 36, e.g., 
a ceramic material. Heating device 34 has an axial opening 37 
coaxially aligned with nozzle tube 31. A metallic plate 38 
having a ring-shaped area resting on heating device 34, a 
sleeve- shaped protrusion extending into opening 37, and a 
peripherical rim holds a metallic disk 39 which is provided 
with holes 40. Both plate 38 and disk 39 are removable by 
simply lifting them off upwardly. They are retained in place 
and prevented from falling out when the apparatus should be 
turned with its top downwardly, by the metallic screen 6 at- 
t ached to top cap 5. 

The operation of the apparatus according to Figures 
1 and. 2 is as follows. On each command from, the electronic 
control circuit in box 2, the output of which is connected 
to solenoid coil 22 by appropriate conductors (not shown), 
solenoid coil 22 is energized and thus moves plunger 28 down- 
wardly. Plunger 28 drives shaft tube 29 which urges the valve 



0038598 

" - 9 - 

in can 3 downwardly to open for a time period which is pre- 
set in the electronic control circuit in box 2. While the 
valve is open, a quantity of material contained in pressurized 
can 3 emerges therefrom, and is propulsed through shaft tube 
29 and nozzle tube 31. The material emerging from nozzle tube 
31 is' deflected by the metallic disk 39, and is heated there- 
by. 

The propulsion gas including air drawn by the emerg- 
ing material and the more volatile components of the material 
or agent contained in can 3 escape instantly, and under pres- 
sure from the can, -through the holes 40 of heated disk 39, 
and spread out into the atmosphere surrounding the apparatus. 
The less volatile components are deposited on disk 39, which 
is slightly absorbant with respect to these components. The 
deposited components evaporate then gradually after inter- 
ruption, of the actuation of the can valve, the supply of elec- 
trical current to the heater element 35 being continued as 
long as the apparatus is used. These gradually evaporating 
components escape to the environment, their flow being en- 
hanced by the natural air flow entering into the apparatus 
through the bottom- openings 4 of case 1 and the slits 7 in 
top case 5, and leaving the apparatus through the holes 40 
of heated disk 39. 

As residues from the material heated and dispersed 
by the heated disk 39 may permanently adhere to that disk, 
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and as such residues, after prolonged use of the apparatus, 
may represent some inconveniences, especially if the residues 
comprise toxic components, a system of replacement of disk 39 
at the time when a fresh can 3 has to be substituted for an 
empty can, is provided. According to Figure 4, a replacement 
package 41 not only comprises a pressurized full can 3, but 
also the metallic plate 38 and the metallic disk 39 shown in 
Figure 2. Plate 38 is plugged on the outlet portion of can 3 
with its sleeve-shaped protrusion, and disk 39 is laid onto 
plate 38 as for use in the apparatus of Figure 2. A plastic 
or metallic cap 42 fits over the top portion of can 3 in- 
cluding plate 38 and disk 39 to prevent their loss or damage. 

In use, top cap 5 (Figure 2) is removed from case 1. 
Disk 39 and plate 38 are also removed for safe disposal. 
Latches 16 are then rotated to free the empty can 3 which is 
also removed from case 1. After removal of cap 42 from 
package 41 (Figure 4) , and after removal of plate 38 and disk* 
39 from can 3 in package 41, that can is inserted in case 1 
and secured therein by rotating the latches 16 in the opposite 
sense. Fresh plate 38 and disk 39 are then put on the heating 
device 34 (Figure .2) , and top cap 5 is again put on case 1. 
After reconnecting cord 11 (Figure 1) to the a.c. mains, the 
apparatus is again ready to operate according to the program 
selected by means of selector switch 9, pilot lamp 10 indicat- 
ing normal operation. 
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In case it should be desired to spray only the material of 
can 3, but not to heat it, metal plate 38 and metal disk 39 
simply are not fitted to the heating device 34 shown in 
Figure 2. 

The material contained in can 3 may be either a 
liquid material or a solid material in the form of a powder 
or grains. Can 3 may also have another type of valve which 
comprises a short piece of tube protruding from the can. In 
that case, plunger 28 will be adapted to attack the piece of 
tube forming part of the can valve. Moreover, can 3 need not 
be pressurized. Instead, a pump such as known from manually 
actuated sprayer devices can be arranged in case 1 above the 
opening of a pressureless container or can inserted in case 1, 
the pump then being actuated by the solenoid 21, 22. 

The present apparatus has the advantage that due 
to the heating of the material from can 3, a higher quantity 
of agents is evaporated, and a higher volume of atmosphere is 
treated with less material. The effectiveness of the apparatus 
does not depend on the height above sea-level of the place of 
• its use. As the apparatus itself does not include any valve, 
a common source of trouble is absent. 

Figures 5 to 8 show preferred embodiments of the 
control circuit lodged in box 2 (Figure 2) , preferably on a 
printed circuit board. These embodiments are entirely solid 
state and perform the following functions: 
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(a) They control the temperature of the heating 
device 34 (Figure 2) and, consequently, that 
of the heated metal disk 39; 

(b) They provide for selectable time intervals 
between successive excitation pulses supplied 
to solenoid coil 22; and 

(c) They provide for various lengths of the pulses 
supplied to solenoid coil 22, and thus for 
various quantities of material supplied to the 
heating device 34 and the environment at each 
excitation pulse. 

Figure 5 shows two input terminals VP and VN which 
are connected. to the phase and neutral leads of an a.c. mains 
having a voltage of 220 volts and a frequency of 50 Hz. Ter- 
minals VP and VN are bridged by a noise suppressor capacitor 
51. One of the mains leads, in the embodiment shown the neutral 
lead, also serves as a common ground for the control circuit. 
The common ground, connected to terminal VN via a fuse 52, is 
also designated by VN. 

The heating device of the embodiment of Figure 5 
has two resistive heater elements 53 and 54, respectively, 
which correspond to heater element 35 shown in Figure 2. Both 
heater elements 53 and 54 are connected to phase terminal VP 
via a rectifier 55. To close the respective current loops, 
heater element 53 is connected to neutral terminal VN through 
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a zener diode 56, and heater element 54 is connected to 
neutral terminal VN through a triac (or thyristor) semi- 
conductor switch 57. Therefore, current flows constantly in 
heater element 53 while the current flow in heater element 
54 is switched on and off by triac switch 57. 

The voltage at zener diode 56 is constant due to 
a storage capacitor 58. Zener diode 56 is selected to have 
a zener voltage of 6 volts, for example. The constant voltage 
is further filtered by a series resistor 59 and a further 
capacitor 60 for supplying a constant negative d.c. supply 
voltage VS to several circuit components described below. 

The d.c. voltage at zener diode 56 is further used 
for controlling triac switch 57. A gate of triac switch 57 
is connected to zener diode 56 via a resistor 61, and to the 
common ground VN via a temperature-sensitive resistor 62. 
Temperature -sensitive resistor 62 is in thermal contact with 
heating device 34 shown in Figure 2« Resistor 61 has the dual 
purpose of a dropping resistor to temperature-sensitive re- 

¥ 

sistor 62 and as a filter resistor, the filter action being 
completed by a capacitor 63. It is apparent that the series 
combination of resistors 61 and 62 provides for a temperature- 
sensitive voltage divider supplying a gate voltage to triac 
57 in response to the temperature sensed at heating device 34, 
thus switching on triac 57 at relatively low temperatures and 
switching off triac 57 at- relatively high temperatures to hold 
the temperature of heating device 34 substantially constant- 
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Current supply to solenoid coil 22 actuating plunger 
28 is achieved from. the a.c. mains terminals VP and VN by 
means of the series combination of a rectifier bridge 64 and 
a further triac switch 65, the latter being controlled through 
a transistor 66. Rectifier bridge 64 provides a d.c. current 
to solenoid coil 22 for half-waves of both polarities of the 
mains voltage when triac switch 65 is switched on by the 
control voltage or .current supplied from transistor 66. A 
storage capacitor 67 smooths the pulsating d.c. current from 
rectifier bridge 64. A series resistor 68 limits the current 
supplied to solenoid coil 22, and a back- connected diode 69 
keeps reverse current away from coil 22. 

Timing signals for transistor 66 which, therefore, 
determine both the intervals between successive periods of 
current flow through solenoid coil 22 and the length of such 
periods are derived from the a.c. mains voltage by means of 
two pulse-counting integrated circuits 70 and 71, respectiv- 
ely, and a multiple-gate integrated circuit 72. Selector 
means 73 and 74 offer the feature of selecting the lengths 
of said intervals and periods, respectively. 

Integrated-circuit 70 is a counter having seven 
binary counting stages such as a CMOS-type integrated circuit 
commercially available under the type number 4024. Integrated 
circuit 70 has a clock terminal CL, a reset terminal R, two 
terminals for connection- to the supply voltage VS, VN, and an 
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output terminal Q1...Q7 of each binary counting stage* The 
mains voltage having a frequency of 50 Hz is supplied to the 
clock input terminal CL via a series resistor, connected to 
a limiting and clipping zener diode 76 having a zener voltage 
o£ 6 volts . Thus, the output pulses at terminal Ql have a re- 
currence frequency of' 25 Hz (one half of 50 Hz) , those at 
terminal Q2 a recurrence frequency of 12.5 Hz (one fourth of 
50 Hz), those at terminal Q3 a recurrence frequency of 
6.25 Hz (one eigth of 50 Hz), and so on. Terminal Q6 deliver- 
ing pulses with a recurrence frequency of 50 Hz divided by 
2^, i.e., one pulse- each 1.28 seconds, is connected to a light- 
emitting diode 77 which is connected to common ground VN via 
a resistor 78, and which forms the pilot lamp 10 in Figure 1. 

The output terminals Q2...Q7 of integrated-circuit 
counter 70 are individually connected to switch terminals 
A...F, respectively of selector means 73 which is a six-po- 
sition one-pole selector switch having a movable contact arm X. 
The connection lines between the output terminals Q2...Q7 aiid 
the switch terminals A...F are also provided with further ter- 
minals, a pair of terminals A T ...F f being in permanent contact 
with a respective one of the connection lines. A further pair 
of terminals Y and Z may be connected to the pairs of terminals 
A f ...F r in a general manner, i.e., each terminal Y and Z may 
be individually connected to any terminal of the pairs A'...F f 
to form the selector means 74. Preferably, the terminals 
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A 1 ...F', Y and Z of selector means 74 are arranged and con- 
nected, respectively, on a printed-circuit board with all 
remaining electronic components shown in Figure 5.. Selector 
means 73 corresponds to the selector switch 9 of Figure 1 
which may be actuated by the user of the present apparatus. 

Movable contact arm X of selector means 73 is con- 
nected to the clock input terminal CL o£ the second integrated 
circuit 71 which also is a multiple-stage binary counter hav- 
ing a total of fourteen binary counting stages. Preferably, 
integrated circuit 71 is a CMOS-type integrated circuit com- 
mercially available. under the type number 4020. Only output 

9 

terminals Q9 , Q10 and Q12 supplying counting rates of 2 , 
2 10 and 2 12 , respectively, are indicated in Figure 5 as only 
these counter outputs are used in the present embodiment. 

The third integrated circuit 72 comprises three 
separate AND-gates, two of which are used in the embodiment 
of Figure 5. Such integrated circuit is* commercially available 
under the type number 4073. Each AND-gate GJL and G2 has three 
input terminals Gil and G2I, respectively, and one output 
terminal G10 and G20, respectively. The three input terminals 
Gil of the first AND-gate Gl are connected to terminals Q9 , 
Q10 and Q12, respectively, of the integrated-circuit counter 
71. The output terminal G10 of AND-gate Gl is. connected to 
the base of transistor 66 through a resistor. Two input ter- 
minals G21 of the second AND-gate G2 are connected to the 



- 17 - 



0038598 



terminals Y and Z, respectively, of selector means 74. The 
third input terminal G2I is connected to the output terminal 
G10 of the first AND-gate Gl. The output terminal GZOof the 
second AND-gate G2 forms the source of a reset signal supp- 
lied to the reset terminals R of integrated-circuit counters 
71 ana 70 * A conventional schematic diagram of the AND-gates 
of integrated circuit 72 as connected according to Figure 5 
is represented in Figure 6. 

The operation of the time control circuit in 
Figure 5 is as follows. If a pulse signal having a period 
length p is applied, to the clodk input terminal CL of in- 
tegrated-circuit counter 71, the pulse signals at the ter- 

9 

minals Q9, Q10 and Q12 will have period lengths of p»2 , 
p-2 10 and p-2 12 , respectively, i.e. , p-512, p-1024 and p. 4096, 
respectively. Therefore, a signal will appear at the output 
of AND-gate Gl after a time interval corresponding to the 
sum of the above-mentioned period lengths, i.e., after a time 

interval of p*5632. If now movable contact arm X of selector 

♦ 

means 73 is in position A, the period length of the pulse 
signal supplied to terminal CL of integrated-circuit counter 
71 is 40 milliseconds in view of the positively and negativ- 
ely going 50 Hz-input signal supplied to input terminal CL 
of integrated-circuit counter 70, and the connection between 
arm X and output terminal Q2 in position A. Therefore, an 
output signal appears at AND-gate Gl, and is supplied to 
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transistor 66, after an interval of 40*5632 milliseconds or 
approximately 225 seconds or 3 3/4 minutes. If. movable con- 
tact arm X is in position B, the interval will have a length 
of 7 1/2 minutes. Eventually, if arm X is in position F, the 
interval will have a length of 2 hours. At the end of the 
interval selected by the position of the movable contact arm 
X when an output signal appears at AND-gate Gl and transi- 
stor 66 is controlled into conduction, triac switch 65 will 
be switched on, and a d.c. current will flow through solenoid 
coil 22, and thereby open the valve of can 3. 

The determination of the duration of current flow 
through solenoid coil 22, i.e. , the determination of the in- 
stant of resetting the integrated-circuit counters 70 and 71 
to start a new timing interval is obtained through the action 
of AND-gate G2.. Whenever signals on all three inputs G2I of 
AND-gate G2 are present, AND-gate G2 will deliver an output 
signal which is used as a reset signal supplied to reset ter- 
minals R of integrated-circuit counters 70 and 71. Such state 
at the inputs of AND-gate G2 occurs when there is an output 
signal at AND-gate Gl and when an interval corresponding to 
the sum of period length of the pulse signals appearing at 
those terminals A'.-.F' to which the terminals Y and Z, re- 
spectively, are connected, has lapsed. As the pulse signals 
from output terminals Q2...Q7 of integrated-circuit counter 
70 have period lengths between 0.08 seconds and 2.56 seconds, 
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the following table can be drawn for all possible connections 
of the terminals Y and Z with the terminals A'.-.F 1 . 

TABLE (Values in seconds) 





<— Y > 


A». 


B' 


C 


D 1 


E' 


F» 


A 

Z 

y 


A 1 


0.08 


0.24 


0.4 


0.72 


1.36 


2.64 


B' 




0.16 


0.48 


0.8 


1.44 


2.72 


C 






0.32 


0.96 


1.6 


2.88 


D' 








0.64 


1.92 


3.2 


E 1 










1.28 


3.84 


F« 












2.56 



From the above table, it is apparent that the length 
of the period during which solenoid coil 22 is excited and the 
valve of can 3 ist opened to release material contained there- 
in, may be selected, in the present embodiment shown in Figure 
5, between a minimum of 0.08 seconds and a maximum of 3.84 
seconds . Normally, however, a specific period length will be 
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selected and fixed by solid connections between terminals Y, 
Z and one of the terminals A' ...F', respectively, in consider- 
ation of the structure of can 3 and its valve, of the nature 
of the material to be dispensed, and of other parameters. 
Contrary to such semirpermanent presetting of selector means 
74, the selector means 73 may still be. actuated by the user. 

If the a.c. mains frequency is 60 Hz instead of 
50 Hz, and if. the same intervals of subsequent excitation of 
solenoid coil 22 as above are desired in the different posi- 
tions of selector means 73, a different wiring of the con- 
nections between integrated circuits 71 and 72 has to be 
made as shown in Figures 7 and. 8; In that case, the output 
terminals Q5, Q6,- Q9, Qll and Q12 of integrated-circuit coun- 
ter 71, and all three AND-gates Gl, G2 and G3 contained in 
integrated circuit 72 are used. As shown, the three input 
terminals Gil of AND-gate Gl are Connected, : respectively, to 
the output terminals Q5, Q6 and Q12; Two input terminals 
G2I of AND-gate G2 are connected, respectively, to. the out- 
put terminals Q9 and Qll. The third input terminal 621 of 
AND-gate G2 is connected to the output terminal G10 of AND- 
gate Gl. The output terminal G20 of .AND-gate G2 is connected 
to resistor 75 and, therethrough, .to the base of transistor 
66. Two input terminals G3I of AND-gate G3 are connected, 
respectively, to the terminals Y and Z of selector means 74 
shown in Figure 5. The third input terminal G3I of AND-gate 



G3 is connected to the output terminal G20 of AND-gate G2. 
The output terminal G30 of AND- gate G3 is connected to the 
reset terminals R of Integrated-circuit counters 71 and 70 
(Figures 7 and 5) . Pulses are supplied to the clock input 
terminal CL of integrated-circuit counter 71 from the mov- 
able contact arm X of selector means 73 as before in Figure S. 

In a similar manner as before, it can be shown that 
a signal will appear at the output of AND- gate 2 after a time 
interval corresponding to the sum of the period lengths at 
the output terminals Q5, Q6, Q9, Qll and Q12, i.e., after a 
time interval of p*6752. With movable contact arm X in posi- 
tion A, a signal having a period length p of 33*33 millise- 
conds will be supplied to input terminal CL of integrated- 
circuit counter 71. Therefore, an output signal appears at 
AND-gate G2, and is supplied to transistor 66, after an in- 
terval of 33 ♦ 33 • 6752 milliseconds, which again is after 225 
seconds or 3 3/4 minutes. 

The duration of current flow through solenoid coil 
22, i.e., the instant of the generation of a reset signal in 
the case of an a.c. mains frequency of 60 Hz will be slightly 
different from the values shown in the preceding table. 

It is to be understood that the foregoing, as well 
as the accompanying drawings, relates to embodiments given 
by way of example, not by way of limitation* Numerous other 
embodiments and variants are possible, without departing from 
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the spirit and scope of the invention, its scope being de- 
fined by the appended claims . 



CLAIMS 



1. An apparatus for electrically dispensing a mate- 

rial to the atmosphere by evaporation of said material, 
characterized by a case (1) for receiving a container- (3) 
holding said material, locking means (16) for releasably 
securing said container in said case, an electrically con- 
trolled actuator assembly (21,22,29) in said case adapted 
to be releasably coupled to said container for causing a 
quantity of said material to emerge from said container at 
selectable time intervals and for preset periods, an elec- 
trical heating assembly (34,39) having at least one heated 
surface (39), conduit means (29,31) for directing said 
quantity of material from said container onto said at least 
one heated surface to evaporate at least partially said 
quantity of material, and passage means (40) for releasing 
the evaporated material from said heated surface to the 
atmosphere . 

2. An apparatus according to claim 1, characterized 

in that said locking means comprise at least one latch (16) 
pivotally mounted on said case (1) • 

3* An apparatus according to claim 1 or 2, charac- 

terized in that said container is a pressurized can (3) hav- 
ing an axially movable outlet valve, and in that said actuator 
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assembly comprises a solenoid (21,22) having a plunger (28) 
operatively connected to said outlet valve in said can* 

4. An apparatus according to claim 3, characterized 
in that said solenoid" (21*22) is ring-shaped and surrounds 
said plunger (28) , said plunger having an axial bore receiv- 
ing a shaft tube (29) axially movable therein, one end of 
said shaft tube being adapted to rest on said outlet valve 
in said can (3), the other end of said shaft tube (29) being 
provided with a nozzle tube (31) directed toward said heat- 
ing assembly (34,39), and an engaging element (30) being 
fixed on said shaft tube (29) for receiving a thrust from 
said plunger. ■ - *• * 

5. An apparatus according to claim 4, characterized 
in that said heating assembly comprises an electrically 
heated body (34) having a bore (37) coaxially aligned with 
said nozzle tube (31), a plate (39) having a plurality of 
holes (40) therein being disposed on said electrically heated 
body in. thermal contact therewith at the side of said body 
away from said nozzle tube. 

6. An apparatus according to claim 5, characterized 
in that said electrically heated body (34) is ring-shaped and 
rests on a heat insulating plate (25) mounted on said solenoid 
(21,22), said plate in thermal contact with said body being 

a perforated disk (39). 
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7. An apparatus according to anyone of claims 1 to 

6, characterized by a top cap (5) fitted to said case (1) for 
covering said actuator assembly (21,22,29), said top cap hav- 
ing a mesh portion (6) surrounding said heating assembly 
(34,39). 

8. An apparatus according to anyone of claims 1 to 

7, characterized by electronic circuit means comprising con- 
trollable switch means (65) for supplying energizing current 
to said actuator assembly (21,22), timing means (70,71) for 
deriving time-related signals, and selector means (73,74,72) 
for selecting specific control signals from said time-related 
signals, said selected control signals being supplied to said 
controllable switch means, and said selected control signals 
determining the length of time intervals between successive 
periods of flow of current in said actuator assembly, and the 
duration of each of said period of flow of current. 

9. An apparatus according to claim 8, characterized 
in- that said timing means include first and second counters 
(70,71) each comprising an input (CL) , a plurality of binary 
counting stages having a respective output (Q1...Q12), the 
input of said first counter (70) being connected to an alter- 
nating voltage source (VP.VN), the input of said second coun- 
ter (71) being selectively connected to one of the outputs 

of said first counter through a selector switch (73), and at 
least part of the outputs of said second counter being con- 
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nected to gate means (72). for deriving said control signal 
determining the length of said time intervals. 
10 , An apparatus according to claim. 9, characterized 

by further selector means (74). selectively connecting two of 
the outputs of said first counter (70) to further gate means 
(72) -for deriving said control signal determining the duration 
of said periods, and for generating a reset signal supplied 
to said first and second counters (70,71). 

11( An apparatus according to claim 8, characterized 

in that said electronic circuit means is located in a hous- 
ing (2) attached to said case (1) comprising said container 

. (3). ' 
12. A replacement package for an apparatus accord- 

ing to anyone of claims 1 to 11, characterized in that it 
comprises a container (3) holding material to be evaporated, 
a perforated disk (39) for contact with the material emerging 
in said apparatus from said container, and a cap (42) fitted 
to said container and adapted to retain said disk on said 
container. 
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